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(57) Abstract: 



PURPOSE: To provide a spark plug for an internal combustion engine, 
ensuring long service life, low discharge voltage and economical due to 
the use of a small quantity of precious metal. 

CONSTITUTION: This spark plug has an electric insulator 20, a center 
electrode 4 held with the insulator 20, and an earth electrode 3 faced 
thereto. A small diameter section comprising the extended section 40 of 
an electrode material and a precious metal tip 1 fastened to the end 
thereof, is provided at the end of the electrode material of at least 
one of the center electrode 4 and the earth electrode 3. The electrode 
material is nickel based heat resistant alloy, and the precious tip 
comprises Pt-lr alloy containing 90 to 100wt% of Pt (platinum) and 0 to 
10wt% of iridium(lr). The diameter D of the small diameter section is 
between 0.6mm and 1.2mm, and the thickness (t) of the precious metal tip 
is between 0. 16rran and 0.8mm. Also, the length L of the small diameter 
section including the thickness (t) of the precious metal tip is between 




0. 8mm and 1 . 5mm. 
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('r'J>"^A) 0~1 0a«96<!:Ai^;5:-5P t — I 
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A > iatt e n±Ec»>,o«a t jtffii ^ jgiftn 

±£»^«5^-yy«p t (a^) 90- 
10 0 95 (satfc. eiTisii;) ill r (-r A) 0 

~1 096t*»6/45P t — I r#&, */i«mEP t — 
Ir^^99. 9 9~9 8?6C->';U3-7. tjL<fi'f 
■yh'J7$0. 0 l~2 9S5i-|R$-ti-tg-^j;l3/5:0. ± 
fS,mm^<r)\M.mDliO. e-l. 2mm, ±l2«^iS^ 
•yy^ff^ t S:$C;±Eiffl@gg(75S5L(J0. 8~1. 
5mmr*0, ;5^t>±ISJ9i t . itSD, SO^SSLfS 
S5 S * 5 Ci $1#gS i: r -5 f*?«t«8g||ffl X A- i7 y 

0. 6mmSD<0. SmmOTit'; 0. 4L^t^ 
0 . 8 mm 

0. 8mm^D<l. OmmcOi:#; 0. 3L^t^ 

0 . 8 mm 

1. Omm^D^ 1. 2mm(73i:$: 0. 2L^t^ 
0. 8 mm 

A > ^(c ait n±Eci'.oaa isi $ it/ts^s 
^aiga«:igotT;so, h%m.nm\tWLn.mz'&\^i^t\ 

^Sf^yyjiP t90~l0O9StI rO~10%ci:;S» 
e/SS P t — I r S-ife. *fctJ»(tEP t — I r&^9 
9. 9 9 ~ 9 8 v;l/n-7', feL<«-f -y H <J 
0. 0 l~29S5i-»$^fc^^j:0;5:0. ±l2ISIollfi 
Pt70~909«<i:Ni (:^<y^r;U) 10~3 0 9S<tA» 
•a/i^-P t -,N i #&=fcO/5:iD. ±SEifflSS8cOiISD« 
0. 6-1. 2 mm, ±ieaflSS:&t;.ifflSg5OTfi $ L 40 
(iO. 8~1. 5 mm, «Sl«<niP$Sfio! 0 S mm 

Lfi, 0. 2 LSTSLroB?tS»C«-5Ct*»aRi:-r-5 
[0 0 0 11 
CO 0 0 2 J 



^'^^ f*l»¥5 - 3 3 5 0 6 6 

2 

»^ # I > =b (J5 1 ;S -3 T t- » 5 . 

[0 0 0 31 e(±OT&aa;ie«. ii^xs^n^i^i>,zn 

tpfifcaft, 'cEife, }#iiBg6 3 — 6 2 8 7 O^liStzS! 

t-^i. **«5=-yyfS, 70~90%Pti:30~10 
96 I r 0 P t - I r Xti SO-gOJSP ti:20 

- 1 09SN i <;)P t -N i ^^*^6;5:-5. ±i2mtl«1Ef 

[0 0 0 4] ^^^%\Z^t:.r>X'.t, sr. I'-OmHO 

-5. -eroSJ. cn'E.SrffEE-r5<hi:t)lC, U-tf-. 1 
^ ^f-A^;c^O. mmr^, Ztliz^D. M±!^^y 

y^<D-m<f^^'<zj2:f)^o. ^'^ascocaggfcfiafcs^ 

[0 0 0 51 

•y^fi. P t - I r ^^XfiP t -N i -^^il^^, ,9; 
[0 0 0 61 IP^, ±l5ft^«5^y7'lC*31,»T. JiStC 
4=r-y-7'a) j£iS;t;t^, IP^XA— i^T'^y^jt^ri^^ 

m^nxL^o. z<Dzait. mm^iz(D^vitfi<. - 

[0 0 0 71 S/t, «ffi«<Ef«:«j^r-5N i SSift^^ 

v'>tti-CfiflBPflffifflLTt.'>-5 «^£::^»cj;0. 13 13 
k:^-rc:t<. «lffi*t^8 <i:c73ffi^®9 8N-jfi;5»^. ft 
*«^-yy9(C*i?9 l*<*i;5ri*<«-5. CCOftS! 
9 1 H 1 4JC;T5-rcr<i: <. S&«5=- 

[0 0 0 81 Je«C, »ia<75X>->->Jcfftaia??ri&A>{t'5 
tta«»IC?iaO«:^A<a3feT5. C<73<i: #. 0 1 5 (C 

''K-rrt<, sattajK»cj:«ffie*8 3*^flffi^;t1E^8(c 
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3 

[0 0 0 91 c<;3jas<7)(S:^(cj: 0. «ffi«lEKc 

[0 0 101 

(S^) 90~100% (Matt, tlTI^ D) t I r 
(-rUvr^A) 0~ 1 0 96<t;5^e);S-5P t — I r^ife, 

^fcfiSilffiP t — I r#^i9 9. 9 9~9 8 9ifCv;U3 
t>L<fi-1'y ^'J7$0. 0 1 ~ 2 9S^J-»$-a-/5: 

#^i0;i'5. iiffifflgggoa^DfiO. 6~1. 2m 

m. ±l2S^«^ yy(0J9$ t $^tf±iSffl@ffirofi$ 
LfiO. 8~1. 5mmT*0, a^-D±ga»$t. tSM 

0. 6mm^D<0. SmmOit^: 0. 4L^t^ 

0 . 8 mm 

0. 8mm^D<l. OmmiTJi^; 0. 3L^t^ 

0. 8 mm 

1. Omm^D^l. 2mm<^t*:0. 2L^t^ 
0. 8 mm 

[0 0 1 11 *^^fC*3t,^T«t)aB1-'^*C<!:fi. ± 

[0 0 1 21 iES^jR^^ yyii. P t 9 0 1 0 0 X 
<>: I r 0~ I 0 X*»6/ic-5. ip-fe, Pt — Ir^&Xti 
a^<0*J:07i*. I r*U 0X«a>l-5»#lCfi, 

[0 0 131 ±iifk^m^v:fiZ\t. ±EP t — 

Ir^&99. 9 9~9 8Xt, y;U3z:7'. feb<« 
-fyh'J7*0. 0 1~2 9S<i:J:iD;a:«^J-»U'&&*fli 

19ttlS-ti-'5C<!:75<r#5 (07. B8#^) . 



(3) t#gflip5 - 3 3 S 0 6 6 

4 

[0 0 14] i/t, *»^JC*5V^T. ±EJI^«5^-y7' 
*^t;fflSSS<7?«S LfiO. 8-1. 5mmr*-5. L 
A<0. 8mm*«Tfi, »««JE<7)(S«ja«At*€,n7S 
— LiU. 5mm«:aA-5«$Cfi. ttJ.^^ffi 

5. ;a:i5, iffSL<«. LfiO. 9-1. 3mmTr* 
i. 

10 (0 0 1 51 ±Eiffl@fi8<OiggD«0. 6-1. 2mm 
DA<0. 6mm*S6-C«. Sf»a«S?(c^7E» 

I^S:igc:LTL*-5. Ot»T(i, S^«5=--v 
^•r-5*3-€-n7i<*i. DdU. 2mm*aA-518 

[0 0 161 Sfc. C<75«^(C«. »^ia5^-y7'lC*Si 

-e<75/:t«. iffiggSOTii[@D;5M . 2mmJ: 0 t>:*:*Vi 
L<it, DUO. 7~1. lmmT*-5. 

[0 0 17] ^ft, mmsi<r>m.mD, mmsns^L. 

±0. 8mm*SI<0<fc#r. 0. 4L^t^0. 8 mmT 
no. iiEDAtO. 8mmJy±l. 0mmjfe»(Oi#, 
0. 3L^t^0. 8mm-C*0. ±£D*n. 0 mm 
30 «±1. 2mm*ieA-5i:*, 0. 2L^t^0. 8m 
mTSii. 

[0 0 18] t*<0. 8 mm^SASlS^fCli. 
»{Ci£:^iS<t;i<»±ba<*-5 (BI10#S) . BP^. 

aadtfiT-rSfc*. Jt^«5^-yyc*i!d<IS^L^r 
40 <;5:0. S/f L.l»«^»c:«*&«5^-y7'*«)KaP-r543^ 

[0 0 19] HifeJS^-y y'roffS t «)«/Mia«. fflSSS 

A<iz$<fio. ±m<nz:t<. n^jji^yyca^rs- 

DA<0. 6—1. 2mm«)l8H"C(i. 
SO tc J: 5aaE(gT<^ 0<nmWizti^^\ tco 



—417- 



5 

CO 0 2 0] a«:fl<UCfiD*tO. 6mm£i±0. 8mm 

UftOTif. Dd*0. 8mmJBl±l. Omm5)5« 

T*»-3t**0. 3L*SIOT«^. Sl^tiDdn. 0 mm 
lil±l. 2mmJEJlTT*»0 td<0. 2 L5|65«Oii^t>. 

[0 0 2 11 *Xt±2E«a«»(Ci3l.^T^-cDifflgSro5fe 

izmf<bnftmiamti)^im. simfamitp t 7 o~ 

9 09Si:Ni (-y-S^;!/) 1 0 ~ 3 0 % <i:;J» P t 
-N i #^<t: 0;5:-5. P t at5N i <r)iari£*<. ±IEiSB 

[0 0 2 2] ISftSOTW^StiO. 0Smmei± 

*'»*LO. S*tO. 05mm*S9-Ctt. ^fiUlfiJl^ 

±^<^^/)i. 0. 5mm*je;%.l.taS;5:5aSlt±d» 

JiO±PBi9*fJ0. Smmtr-SClid^if *LCi. 

[0 0 2 31 ifflgacOSSLiftaScoffSTt 
«. 0. 2 L^T^L<0S8»»C**r.i:*<»*Lt^. T 

S5ffi;a:*^«f^-yy*i5ttfcfieffl-r -SOT 

t tlSfPifc/Ji?* S i:(75ftJT»4. 
[0 0 2 41 

[f^fflaotsasi ^»ask:i3t-»T«. 

CO 0 2 51 H^M^^-yywaiS t. fflggfOTia 

flJE*l^«fC«a*-C#-5 4:*C. «^«^-y7'OT?fi«» 



(4) 1#BliqZ5 - 3 3 5 0 6 6 

(? 

[0 0 2 61 
[l|jSfi»il 
Il:se0)| 1 

*»iflroii3gfiHjjco#. Eji~ia3«fflt^Ta^-r-5. 

i, teai!?^ 2 0(C«^L/i4''0«a4<!:. *eS5!|^'2 

0<7)naizHSL/iAr:7->->ir'2 s t, Ar?-:^>i/2S 

ICSattenr. ±E'»''6«ffi4<i:<7DfBIlC;;c7E»a^c04' 
W A' yy5«:aH-T?t|SlS-ti->i:SS%affi3 i:d;0;4-5. 

[0 0 2 7] ±Ef .0«ffi4(;)$t3aiC«. a^«5^-yy 
1 i:'P'6«a4Wf5aiSS4 0 <i:*>e;S •581^^4 1 $S 
f+Tt.>4, '*''C^«a4HISffi-C* 5. ±E??tfig84 0 
'P'C>«a4S:SaS:r5C<i:(Cj:0Jefi£SnTl.^-5. 

coe»tt$rfil±5-l+*/r*, C u«'4 2*i4'.C>Sa4rt 
{Ci^A$nTU5. 3?tllg84 0<?55tiiS»C}i. P t 9 5 % 
- I r 5 9S^^?J^'E>;5:-5jl^«^-y7'l75iH«SnT!/^ 

[0 0^8] *WlCi3V^Ttt, «gg64lcOiEg 

DfiO. 9mm. ±l2ife«5^-y n S-^t;±i2;fflSg5 4 
l<75S$Ltil. 2mmT*5. ±123$ t fi 

0. 4mm-r*-5. i/t. ^flSaffiSO^feSSfCtS, 
«9^-yyi 9d«a»$nTt.^«>. j^?E«t««. 
•y:/l. 1 9<?3Pfl<0=tir •yT'STl^^-rs. 

[0 0 2 9] *0i|Ct5t,iTfi. ik7ES4«(CJ:.5ft^JS5^ 
•y :/i wiH^ad^iJ'^v^. ^<r>fttb, 7.n-'7^z>'f2 

gg5 4 1 <7DiagDSC5fi5L«, 5. ^ 

5. i:l2JB«*Wr5iaBgS54 1 ;i, x>->->ii C 

c 0 0 3 0 1 mmw 2 

1 tC*5lt-5 P t - I r^^9 9. 9%iZ. ->*;U3-7. 
*7 t»Lr<fiY-y h 'Jr<fe0. 1 9S«aL.T'^e.n/t5i-»?S 

«(CJ:ntf. il&Wf^-yyi(C««)5ffai±L, 
a4 0(75«ffi«<sK75}B^;5t-)g/>;5:<;5:0. 

[0 0 3 1] mmm3 

«SS4 1 *«itif^t3 0c. B4^zm•rz:il<. Sis 
aa305t«ic«ss83 i*attTv»«. -eur. sits 

50 «a3;)f»a. 4''6«a4;)<HaT$i^. ±3S;HBSSS3 
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(5) ^§H^5 - 3 3 5 0 6 6 

7 8 

Hi. fi5i«!«S3*SSftL;5:??UiS3 0 i. »35ta85 3 ^^J: 0/5-5. H^JR^'y ii-K^SfliS^ 

0<735tSatca»UfcJt&«5^y7'l id>?);a:S. i^TEflr ^(i. Pt-Ir#-^9 9. 9 « L T, v-fl/ a - 

[0 0 3 2] ^3gW4 [0 0 3 9] ±3Ea*»^frti. i^fS.'p-C._ 4 k g/cm 

*:w;c*3i-^T«, ta5C/T^-rri<. mi&nmsii^'p.L' » y-i^»c»i]ELt5^r v/^-t*}-?. 7.>\->j^v^^ 

jiffi4<75^tas<o«:^iS]$TsacT*3 0, «.o«ffi4Scx sf^e o(si;;c?E»«$-ti-, 4 o oe!ffsiK»L.;t. ctoa 

ss*«iS3 (;)^?^»caisa84 1, 3 i^tia^tenTv* iKct3t»T. T'sorfi^soDies^H 7 tc;^^ 

±iafflgS3 1«. S%«ffi3^3gau/i35m»3 W T. ^HJCJSC^T. y<;3 I r 

Ot. S^tii88 3 0(/)5t«ca«U;5:»^«^-v:/l t (fift9«) *^T. ta«fi. jAcTEft^ic 

A*^)/^^.. *Jfi«s|l iil^ai-C**. «?y:7'cOii!H^**. P t 1 0.0% (I r 0 0D«# 

[0 0 3 3]Sj5gOT5 CO 0 4 0] ;>:(C±E(^)3IM0iJ6. 7 fcfflt,^;ia> c73» 

*:eRHi, 0 6{Cjrrr<i:<. 4''L<«lffi4»::ifflgg54 1 Sr ^«^^»Ct3V^T, aiS$'S?ffiLZt. iaSD«<3mm. 

SltZ::fecor«-5. ^g§84 Ui. ?§aiSS4 0<i:, 5$ L*<5 0 mmro«^i85=--y 7'*ia«OT?I^ClKSI« 

5fe«tcHaL/S:&«S I 0 t.i)-^<^fi^^ WiMM 1 0 «, "d^ffibA:. -ecOiBSS-ig 8 {cTtk-T. 
Sta(ffltC«lt/:t«^«^-y7'l t,. 31tiia4 OiffllcSSlt CO 0 4 1] 07cfcoa€)n5cri:<, llJgesiSfcSU 

"in/iS^Qli 1 5 <i:A^6;a:-5. iffl@S4 OODSS TIS. I r At 0 - 1 0 lrii«^«5=--y yoifi^S 

Li:»aJH 0OTff5Ti:tt. 0. 2L^TSLtf5S!fii ^ {±^^A^»Ci8in I r AU 0 ~ 4 0 JS-TfiTf^ft 

tC*-5. ^{*:fl<J(C«, TA<0. 4mm, L*n. 2mm »At.€gSJoU, i, ^Z/IS^*WCJtADL. 

■J?*«>. Tv^i. ^tL. IIM9'l7fc:HL/Tfi, IIJfigil6J;0fe» 

CO 0 3 4] SE^SftS 1 5ttP t -N i^^^ffitiT^i ^«^-y ywi^MSAtii^/St-^. 

■5. P t -N i P t 8 0 %,i:N i {--j'tM C 0 0 4 2 1 EI 8 ck Oft e.n-5 < , IIJS«»I 6 fCH L- 

2 0 9S ^ftS 1 5c^)?$ S«0. 0 6 mm Tfi, I r^W«A<i«-rfCOnT»^JR^yr^co^Sfe 

^Wfifitt, Il3te«ll<i:l^«-C*i. ^<;a:5. $>5:. |gSfi«3) 7 CM LT(4. ll3S0i|6J:afe 

CO 0 3 51 *fifi|jci5t»r«. ±i2<Dritrjifa)si 5 ^ffjcaEnro^-s. se^jt. 07. a8{cj;o. i 

Sr. «lG-r4Ci*<T#5. -5-na:. P#IC*S?. iS;^ *fellJSfi^7(Cfflt^fciJ-»ai{tS'<7)P t — I 

oTx/^-^d^y^ysifiEffl-rscitdt-cff-a. ^ctcjs coo4 3]ii3sw8 

CO 0 3 6] ISJSWe, 7 Jt-r*ft^iR5=-y7'cO»$ tOTtfc (t/L) iOTHfiitC 

v.^enxvi^. p t - I T '^^^■a-^im.vcM^^<r> \ r /■^-i^T'^yf*. i .hi^aroia^jiOTSs. 

^Wfi*a>!f fCXAT, ik7E««IC«fc5lt&«5^yy(0 «^y ^RC^«a«1E^*ffl(,»Tt>'5. 

»iSftttac;-5-cO^«ICH-r-5»IBK»Srff r? fc. C 0 0 4 4 1 ±iEWXtt»ffi«. 6 StW 2 0 0 0 c 

7^ (PK2 0 RB*«« (*) ») 03'»''C^«a<;55ti!» -f K 'J 1 J}-. 5 6 0 0 r pmxWOT (XO-y 
(C. I r$^a*a^ca!A;t:P t - I r^^J:07a 40 ±Blltt.«) 1 5)-*. »OigL 1 0 O^JWIfro /i. ^-I^ 

5. *^«^yy*S»Lfc. T. «&«5^-yrc^tt-5*S!»±^*«i3e-r actfC 
CO 0 3 71 «gfflOTQa[gDttO. 8mm. jfflS Il*«5=-y ^i^itXttffffi* Lfc. ^(OlS^Sria 

85<Ofi$LtiI. 3 mm, «^«^ -y y 1 «)J»* t 9 IC^T. ^HC^UT. fflttfi t /L Sj^f. 
0. 5mmT*«. Nl. C r. Fe. A (BI-*qi03±K«ac3tfr5. »&«^y:/tc 

Li»ias5a«icBBsn4. -e-coteti. i?jgfl»i i iPiar coo 4 si RHJ:o«i6nirt<. d*mn$<zi»-p 

C0 0 3 8l-:^. <aro*«(0X/t-:57:/7i^*f^»T Sfe. «^«^ y 7'C*S7>t»± L «, D«< 

•5lC*/ioT(i. I r^WftSa-^Jca^t/t^i-JRSlffcl! 50 0. 6 mmOi #fi t / L S 0 . 4. 0**0. 8mm<0 
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tlrtit/L^O. 3, D;!>U. 0 mm(7)<!:*H t /L 
SO. 2-C«5. 

[0 0 4 6] -E-cr. lt^«^'yytC»Sj;5«K±L;3:t^ 

t (r>^n\t. 

0. 6mm^D<0. 8mm; t/LSO. 4SP"60. 
4 t 

0. 8mmgD<l. Omm; t/LSO. 391*^0. 
3 t 

1. OmmSDSl. 2mm; t/LSO. 2iP^0. 
2 t 

CO 0 4 7] -^mms 

1. 5mmT*^. SBgaOHgD ^ 0 . 6. 0. 9, 
1. 2mm<i:L. '^n^t\<Jy^'^\Z^tft^m^y^<r> 

[0 0 4 8] "^(Dmtn^m^tm^x^^. n 

:/7JSftS$li, 10 ox (A + B) -T-D {%) -C^ffl^ 
n^. c::tc, (a + b) tiJS^u/xg8»<^g:^f6i(7)fi 

CO 0 4 9] (^0ct Oai6n^ri:<. t;>«0. 8mm 
i[^T<o«^(cti, t.vfnt)SE::/3JB^S$;&^«2 O^T* 
^. t;5<0. 8mm$ax./t«^*Zti. ±i2i£:^;JBftS 

CO 0 5 0] i.ttt^'DX. %mmQ^^m(Dm?kii^t^ 

IP^, 0. 6mm^D<0. 8 mm(7)<i:# ; 0 . 4L 
^ t ^ 0.. 8mm 

0. 8mm^D<l. 0mm<O<h*;0. 3L^t^ 

0. 8 mm 

1. Omm^D^l. 2mm<Dt.^\0, 2L^t^ 
0 . 8 mm 

[0 0 5 1] nmm i o 

Mii&^ih^. nmmsiiWimzwmi^ft. pt-Ni 

P t 8 096<i:N i 2 03gi:cfc0;5:'6. aftSco 
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